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later life, since by giving resistancy to the snout, it enables 
the animal to burrow its way into the sand with such 
astonishing facility, while the fact that it grows to the 
front end of the body at a very early stage in the em¬ 
bryonic development, long before it comes to be put to 
this definite use, must be regarded as an instance of 
precocious development, of which there are numerous and 
otherwise inexplicable examples in the field of com¬ 
parative embryology.” The author regards it as probable 
that the proximate common ancestor of Amphioxus and 
the higher Vertebrates was characterised by the pos¬ 
session of from nine to fourteen pairs of gill-slits, 
counting the “ club-shaped gland ” as representing the 
antimere of the first primary slit. 

After an account of the structure of the Ascidians, these 
animals are compared with Amphioxus, and are defined 
as “more or less Amphioxus-like creatures which have 
become adapted to a sessile habit of existence.” Their 
embryology is then described, and it is pointed out that 
development proceeds along parallel lines in them and 
Amphioxus “ up to a certain point, and then at the time 
of the outgrowth of the tail in the embryo of the former, 
and the hatching of the embryo of the latter, divergences 
set in.” The precocious formation of the larval tail in 
Ascidians is shown to be one of the chief evidences of 
the abbreviation which has occurred in the development 
of this group. 

Metamerism—“ that fetish of the morphologists,” as 
Brooks calls it—may, as this author points out in his 
monograph on Salpa, “have been acquired by the 
ancestors of the Vertebrates after the divergence of the 
Tunicates ”; and consequently, even if the supposed 
metamerism of the tail in Appendicularia had not now 
been definitely shown by Seeliger and Lefevre to be arti¬ 
ficial, it could hardly have been considered of ancestral 
significance. Mr. Willey recognises the secondary nature 
of the “so-called metamerism” of the tail in this animal, 
and is inclined to conclude that “ the Appendiculariae 
represent Ascidian larva; which have become secondarily 
adapted to a pelagic life, and have acquired the faculty 
of attaining sexual maturity.” We feel, however, that 
the arguments brought forward are hardly sufficient to 
balance those in favour of the view held by Brooks and 
many others, that Appendicularia is the more primitive 
type, though until the development of this form is known 
we cannot, as Mr. Willey points out, decide definitely 
between these two views. 

As already indicated, Bateson’s grouping of Balano- 
glossus, Cephalodiscus, and Rhabdopleura into the divi¬ 
sion Hemichorda of the group Protochordata, is accepted 
by the author, and these forms are described and com¬ 
pared, and an account of the development of Tornaria 
and of Echinoderm larva; given. Although we fully 
appreciate the general force of the quotation from Weis- 
mann, given at the head of Section V., the perusal of the 
following pages will not, we fear, be convincing to every¬ 
one that it applies in this particular instance. Such 
arguments as those brought forward by Spengel in his 
great monograph on the Enteropneusta cannot easily be 
put on one side, and we must make allowance for the 
principle of parallelism in evolution quite as much in this 
case as in that of the Annelid theory. Nevertheless, 
whether the Hemichorda hypothesis proves to be true or 
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falls to the ground, it will have had its value in stimulating 
inquiry. 

So many other points of theoretical interest naturally 
appear in considering the problem of Vertebrate ancestry, 
that one is tempted to discuss each as it arises. We must, 
however, content ourselves with a bare statement of 
certain only of these, and the conclusions at which Mr. 
Willey has arrived with regard to them. 

It is concluded “ that the ventral mouth of the craniate 
Vertebrates is the homologue of the dorsal mouth as we 
find it in the Protochordates, and that its direction of 
evolution has been, as was so ably maintained by Balfour, 
from the cyclostomatous to the gnathostomatous con¬ 
dition.” The hypophysis is supposed to have arisen “in 
connection with a functional neuropore ; when the neuro¬ 
pore ceased to be functional, there was no longer any 
bond of union between its inner portion, which opened 
into the cerebral cavity, and its outer portion, which 
opened into the buccal cavity; and these two portions 
became separated by differential growth of the cerebral 
and body-walls.” Much stress—we are inclined to think 
too much—is laid on the pre-oral lobe, which is supposed 
to be “represented in the craniate Vertebrates by the 
frcemandibular head-cavitiesl 

In conclusion, we cannot do better than quote the last 
paragraph of Mr. Willey’s useful and suggestive book, 
which is dedicated to Prof. Lankester :— 

“ For the present we may conclude that the proximate 
ancestor of the Vertebrates was a free-swimming animal 
intermediate in organisation between an Ascidian tad¬ 
pole and Amphioxus, possessing the dorsal mouth, hypo¬ 
physis, and restricted notochord of the former ; and the 
myotomes, ccelomic epithelium, and straight alimentary 
canal of the latter. The ultimate or primordial ancestor 
of the Vertebrates would, on the contrary, be a worm¬ 
like animal whose organisation was approximately on 
a level with that of the bilateral ancestors of the 
Echinoderms.” W. N. P. 


A CYCLOPAEDIA OF NAMES. 

The Cyclopcedia of Natnes. Edited by Benjamin E. 
Smith, A.M. Pp. 1085. (London : Fisher Unwin, 
1894.) 

HE production of a pronouncing and etymological 
dictionary of proper names, encyclopaedic in its 
scope and fulness, must have involved an immense 
amount of care and industry. The ponderous tome 
which represents the result of such labour comprises 
—to quote from the Editor’s introductory remarks— 
“ not only names in biography and geography, but also 
names of races and tribes, mythological and legendary 
persons and places, characters and objects in fiction, 
stars and constellations, notable buildings and archaeo¬ 
logical monuments, works of art, institutions (academies, 
universities, societies, legislative bodies, orders, clubs, 
&c.), historical events (wars, battles, treaties, conventions, 
&c.), sects, parties, noted streets and squares, books, 
plays, operas, celebrated gems, vessels (warships, 
yachts, &c.), and horses. Pseudonyms, also, which 
have literary importance, are included. The only con¬ 
dition of insertion has been that the name should be 
one about which information would be likely to be 
sought.” 
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The condition expressed in the last sentence is one 
that may be regarded as essential, and only by adopting 
it as a guiding principle can any dictionary or cyclopaedia 
worthy of the name be constructed. It follows from this 
that the various groups of subjects could not be pre¬ 
sented with equal fulness; accordingly we find that 
persons and places are given a much greater amount of 
space than any other class. The personal names in¬ 
cluded in the volume embrace not only actual biography, 
but also mythology, legend, and fiction. We are chiefly 
concerned with the names of men of science, and, 
so far as can be judged from test references, few 
names of importance have been omitted. But even 
if a few omissions have been committed, it would be 
ungracious to condemn the work on that score ; rather let 
us marvel at the number of names that have not been over¬ 
looked, and at the care which must have been expended in 
bringing so much accurate information together. Who 
but those that have had to investigate biographical de¬ 
tails can understand the difficulties which crop up in the 
matter of dates, due to different styles of reckoning, and 
the differences between various authorities ? It cannot 
be laid down that in every case the most trustworthy 
authority has been selected ; nevertheless, there is ample 
evidence in the volume to show that judicious discrimina¬ 
tion has been used. 

The geographical names given include every town, 
place, or locality likely to be looked for by the average 
man; physical and political divisions of the earth ; 
rivers, lakes, seas, &c. ; and natural curiosities. In the 
spelling of place-names, the established usage in the 
language from which the name is taken has generally 
been accepted. In many cases, however, where the 
established English usage differs more or less from the 
native form, no general considerations can be applied. 
Instances of this are : Munich for the German Miinchen, 
Flushing for the Dutch Vlissingen, Hanover for the 
German Hannover. Having regard to the fact that there 
is a tendency to return to the native form of spelling 
place-names, where the difference between this form and 
the Anglicised orthography is slight (as in Hannover), 
the former has usually been taken. This seems to 
be a common-sense rule to follow, and it enforces the 
opinion of many geographers that the correct spelling of 
a place-name is the local one. 

The general plan of the dictionary will be understood 
from the foregoing brief description. It only remains to 
be said that, as a collection of proper names, the work is 
the most complete one-volume cyclopaedia that has ever 
come under our notice. No scientific society should be 
without the volume, and every reference library ought to 
have a copy on its shelves. 


OUR BOOK SHELF. 

Varied Occupations in Weaving. By Louisa Walker. 
Pp. 224. (London : Macmillan and Co., 1895.) 

There is a scientific and an artistic side to the kinder¬ 
garten system of education. Froebel’s graduated sets 
of simple apparatus, known as “ gilts,” are most 
valuable in training a child to observe and think. The 
first of the gifts, consisting of six wool balls, coloured re¬ 
spectively violet, blue, green, yellow, orange, and red, 
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serve to teach elementary colours ; the second, con¬ 
sisting of a wooden cube, a sphere, and a cylinder, is 
used to familiarise children with geometrical forms, and 
with the figures presented when the objects are rotated 
around different axes. A number of other gifts follow 
these, each calculated to develop the minds of the 
infants for whom they are intended, So much cannot 
be said, however, for all the “ varied occupations ” which 
are carried on in many elementary schools. The edu¬ 
cational value of an occupation such as that described 
in the book before us, lies not in the development of 
the mind, but in the training of the hand and eye. If 
the elements of kindergarten knowledge have been pre¬ 
viously acquired by the young students, there is no 
harm in teaching how to weave paper mats, and to do 
macrame work, though our opinion is that the child 
might be better employed in object-lessons, which 
naturally follow a scientifically arranged kindergarten 
course. For this playing at making things is often 
carried too far, and leads to technical instruction being 
given before instruction in the broad principles incul¬ 
cated by means of Froebel’s early gifts. Possibly we 
do not fully appreciate the value of hand and eye train¬ 
ing for children. The greatest benefit to be* derived 
from such training seems to be the cultivation of the 
imitative and inventive faculties. Addition and multi¬ 
plication can be taught by the weaving occupations 
described by Mrs. Walker, but they can be taught just 
as well by means of Froebel’s gilts. However, the 
book is the outcome of twenty years’ experience in 
kindergarten methods of teaching, and therefore should 
be of great service to teachers of children, even though its 
value, when viewed from a scientific point of view, is 
but little. 

Horse Breeding for Farmers. By Alfred E. Pease. 

(London: Macmillan and Co., 1894.) 

The aim and object of this little work is to impress upon 
the impecunious present-day farmer the pecuniary profit 
which is to be derived from horse-breeding; and if the 
balance-sheets which Mr. Pease produces are to be relied 
upon, it undoubtedly constitutes a profitable pursuit. 
Unfortunately, however, so much depends upon the 
judgment, care, and skill bestowed by the individual in 
the purchase of suitable mares, the selection of proper 
sires, as well as upon the business capacity of the breeder, 
when the time arrives for placing the produce upon 
the market, that a profit on paper may readily be con¬ 
verted into a loss in practice. More particularly is this so 
in the case of the lighter breeds, such as the hunter 
and high-class carriage horse, whose value is largely 
dependent upon the thoroughness with which they have 
been trained and schooled. Mainly for these reasons we 
believe that the average farmer will be best advised to 
confine his horse-breeding operations to the heavier or 
agricultural breeds. They possess the additional ad¬ 
vantage of being more docile, less trouble to break in, 
more useful to the farmer whilst young, and, finally, are 
more readily disposed of. The other breeds are best 
left to the landowners and so-called gentleman-farmer. 
Holding these views, we regret Mr. Pease should devote 
twenty pages to tracing the origin and history of the 
English thoroughbred, the Arab, the Barb, and other 
Oriental breeds. 

For the rest, the book is replete with valuable in¬ 
formation on the subject it professes to deal with, and 
may be cordially and unreservedly recommended to 
those who are inclined to try their luck in horse-breeding. 
To our minds, the final chapter, which treats of the 
ailments which horseflesh is heir to, is the least satis¬ 
factory. This is hardly to be wondered at, when we 
bear in mind how wide a subject is veterinary science, 
and how small a space Mr. Pease has devoted to its 
consideration. W. F. G. 
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